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ten years with great success. With other improvements,
such as the bolted-on shaft arrangement and artificial cool-
ing, this type of rotor enabled the 3600-revolutions-per-
minute turbo-generator to be carried by successive steps
from 400 kilowatts up to 6250 kilowatts, an increase of over
fifteen times. In the 25-cycle, 2-pole, 1500-revolutions-per-
minute machine this construction was carried from 750 kilo-
watts up to 10,000 kilowatts (say 13,400 horsepower), an
increase of about fourteen times. This was done within a
very few years.

To appreciate the effect of the turbo-generator on other
types of apparatus, it is necessary to consider the rapid
growth of the turbo-generator when it once got started.
By 1902, 6000-kilowatt units were being built. One must
remember that, only three years before, in 1899, the huge
6000-kilowatt 75-revolutions-per-minute, engine-type alter-
nators for the Manhattan Elevated were contracted for
and were assembled about a year later. Within a year or
so the 6000-kilowatt generators for the New York Subway
were also assembled. Seventeen of these machines were
built for the two stations. The outside diameter of the arma-
ture frames was forty-two feet. There was no place in the
existing shops at East Pittsburgh high enough to assemble
them. A new aisle was built with overhead travelling cranes
forty-four feet above the floor. The rings were made in
four parts to ship by rail. That involved extreme accuracy
in fitting. There were no templates or shop-measuring
devices big enough for the purpose, and a transit was used
to line up the parts. It is no wonder that the relatively
small turbo-generator unit quickly drove these immense
machines out of the market. The engine-type generator
was right in its prime, but within two or three years it
was, from the commercial standpoint, obsolescent. Every-